Two novel secondary metabolites, bagremycin A (2) and B (3), were detected in the culture filtrate of Streptomyces sp. Tii 4128 by HPLC-diode-array screening. They are phenol esters of 3-amino-4-hydroxybenzoic acid with a derivative of^-coumaric acid and show a moderate activity against Gram-positive bacteria and some fungi.
Our screening strategy for detection of novel secondary metabolites is based on a non-target approach, by analysing culture extracts of freshly isolated strains of actinomycetes with reversed-phase HPLC coupled with diode-array detection (HPLC-DAD) and a HPLC-UV-Vis-Database that contains about 600 reference compounds, mostly antibiotics2). Knownmetabolites can be identified and new compounds can be characterised by comparison of their retention times and UV-visible spectra. Strains were cultivated in two complex media which differed significantly both, from carbon and nitrogen sources and from the carbon-nitrogen ratio. The culture broth of each strain was extracted with ethyl acetate after 3, 6, 9 and 14 days, respectively, of incubation and investigated by HPLCDADfor production of new secondary metabolites. Strain Tii 4128 was isolated from a soil collected in Java, Indonesia. Using the HPLC-DADtechnology, three peaks were detected in the extracts which were not in accordance with any of the reference compounds stored in the database. The compoundwith a retention time of 5.2minutes was identified by HPLC-ESI-MS as^-coumaric acid (1) . The compoundsshowing retention times of 7.9 minutes and 8.9 minutes, respectively, were characterised by NMR techniques as novel secondary metabolites and were named as bagremycin A (2) and B (3). Bagremycin B has not pp. 730 -736 previously been described as a natural product, but is known as a product obtained by chemical degradation of the siderophore ferroverdin3). Tii 4128 monitored at 280nm, and overlayed UVspectra from/7-coumaric acid (1), bagremycin A (2) and B (3).
In this report we describe the taxonomyof the producing strain, the fermentation, isolation, characterisation and structural elucidation as well as the biological activities of bagremycins.
Results

Taxonomy
Strain Tii 4128 was assigned to the genus Streptomyces because of its morphological appearance and characteristic chemotaxonomic features, such as LL-diaminopimelic acid in the peptidoglycan, menaquinones MK-9(H4), MK-9(H6), MK-9(H8), the typical pattern of saturated iso-and anteisobranched fatty acids, and the cell wall sugars galactose, glucose and ribose. acetate extract of the whole culture broth is shownin Fig. 2 . Batch fermentations of strain Tu 4128 were carried out in 20-liter fermenters equipped with an intersor system, using a complex medium that consisted of glucose 1%, glycerol 1%, starch 1%, cornsteep powder 0.25%, peptone 0.5%, yeast extract 0.2%, NaCl 0.1%, CaCO3 0.3%.
Production of p-coumaric acid (1) A biomass (dry weight); T pH; aef/>-coumaric acid (1); å bagremycin A (2); à" bagremycin B (3).
Bagremycins were isolated from the culture filtrate by extraction with ethyl acetate, and from the mycelium by extraction with MeOHand re-extraction with ethyl acetate.
The combined extracts were concentrated in vacuo and purified by subsequent silica gel and Sephadex LH-20 column chromatography. Pure bagremycins were obtained after preparative reversed-phase HPLCusing Nucleosil-1 00 C-18 and gradient elution as white powders. Rf values of bagremycins in TLC and colour reaction with anisaldehyde-H2SO4 staining reagent are given in Table 1 .
Structure Elucidation The structure of the bagremycin A (2) was elucidated using both, 2D-NMRmeasurements and X-ray analysis. The *H and 13C NMRspectra of2 exhibit 13 proton and 15 carbon signals. The APT spectrum and 2D-NMR data indicate the presence of one olefinic methylene and one oleflnic methine group, seven aromatic methine groups, one carbonyl group and five further quaternary sp2 carbon atoms. The molecular formula C15H13NO3 was deduced from an ESI mass spectrum (m/z=256 [M+H]+).
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Biological Properties
The antimicrobial spectra of the bagremycins were examined by an agar plate diffusion assay ( nmand sprayed with anisaldehyde-H2SO4 followed by heating.
Microorganisms
Strain Tu 4128 was isolated from a soil collected in Java, Indonesia, using HV-medium7) with addition of nalidixic acid and tunicamycin, and was characterised by morphological and chemotaxonomic methods8), and by 16S rDNApartial sequencing9^It is deposited in the culture collection of our laboratory.
The standard strains for testing the biological activity spectrum were obtained from DSMZ, ATCCand the stock collection of our laboratory.
Fermentation
Strain Tu 4128 was cultivated in a 20-liter fermenter (b-20, intensor system; Giovanola) using a production medium consisting of glucose 1%, glycerol 1%, starch 1%, cornsteep powder 0.25%, peptone 0.5%, yeast extract 0.2%, SEPT. 2001 NaCl 0.1%, CaCO3 0.3% (pH 7.2, adjusted with In NaOH). The fermenter was inoculated with 5vol-% of shaking cultures grown for 48 hours in 500 ml-Erlenmeyer flasks with one baffle on a rotary shaker at 120rpm and 27°C in the same medium. For production of bagremycins, the fermentation was carried out at 27°C for 355 hours with an aeration rate of 0.5 v/v/m and an agitation rate of 1000 rpm.
Isolation
Hyflo Super-eel (3%) was added to the fermentation broth which was separated by multiple sheet filtration into culture filtrate and myceliumcake. The culture filtrate was adjusted to pH 5 and extracted 3 times with ethyl acetate.
The biomass was extracted 3 times with MeOH,combined and were concentrated in vacuo to the aqueous residue, which was re-extracted 3 times with ethyl acetate. Finally, pure 2 and 3 were obtained by preparative reversedphase HPLCusing stainless steel columns (250X 16mm; Maisch). 2 was separated on 10-^um Nucleosil-100 C-18 and a linear gradient with H2O -MeOH, starting from 50% MeOHto 100% MeOHwithin 20minutes and a flow rate of 20ml/minute. 3 was separated on 10-^am LiChrospher RP-Select B and a linear gradient with 0.1% HCOOHMeOH, starting from 55% MeOHto 90% MeOHwithin 16 minutes and a flow rate of 24 ml/minute. The preparative HPLC system consisted of two high-pressure pumps (Sepapress HPP-200/100: Kronwald), gradient unit (Sepacon GCU-311), and a Valco preparative injection valve (6UW; VICI) with a 5-ml sample loop. The UV absorbance of the eluate was monitored simultaneously at 260nmand 310nm by a Gilson spectrophotometer Mod. 1 16 equipped with a preparative cell.
Biological Assay
Anagar-plate diffusion assay was used to determine the antibacterial and antifungal spectrum of 2 and 3. Ten /jl of the samples were applied to filter disks (6mmdiameter). The test plates were incubated for 24 hours at a temperature that permitted optimal growth of the test organisms. VOL.54 NO.9 THE JOURNAL OF ANTIBIOTICS A broth dilution method was used to determine the minimal inhibition concentrations of 2 and 3. The antibiotics were dissolved in MeOH, giving a MeOH concentration in the cultures of not more than 5%. 106 cells/ml were used as inoculum for the media and growth inhibition was evaluated after incubation for 24 and 48 hours at 37°Con a rotary shaker.
HPLC-DAD-Analysis
The chromatographic system consisted of a HP 1090M The culture broth (50ml) was adjusted to pH 5 and extracted with the same volume of ethyl acetate. The organic layer was concentrated to dryness and dissolved in 5ml MeOH. Ten ji\ of the samples were injected onto an HPLC column (125X4.6mm), fitted with a guard column (20X4.6 mm) which was packed with 5-jim Nucleosil-100
The samples were analysed by linear gradient elution using 0.1% phosphoric acid as solvent A and acetronitrile as solvent B at a flow rate of 2 ml/minute. The gradient was from 0% to 100% solvent B in 15 minutes with a 1-minute hold at 100% B, followed by a 5-minute post-time at initial conditions. dmax=0.84 A), 1306 independent reflections were observed, representing 99.8% of the unique data. Due to the absence of atoms heavier than oxygen, Friedel-Pairs were merged. The structure was solved by direct methods and refined by full-matrix least-squares against F2 using the programs SHELXS97and SHELXL97, respectively13'1^. Anisotropic displacement parameters were refined for all non-hydrogen atoms. Carbon-bound hydrogen atoms were placed at geometrically calculated positions and refined by a riding model, whereas the coordinates of those attached to heteroatoms were refined with distance restraints. All hydrogen atoms were refined isotropically with displacement parameters constrained to multiple Ueq-values of the attached atoms. In total, 185 structure parameters were refined using 3 restraints, leading to a final Rl of 0.0395 (1 144 reflections with |F0|>4d(F0)), wR2 of0.1043
(all 1306 data) and a restrained goodness of fit of 1.212.
The residual electron density after the final difference Fourier synthesis was observed between -0. 152 and 0.355 eA"3 with a root mean square deviation of 0.040eA"3.
Average estimated standard deviations are 0.004 A for the C-C bonds and 0.3°for the C-C-C angles. 
